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Description 

BACKGROUND OF THE INVENTION 

Most large computers operate on three phase AC 
power. For systems which consume more than 1.8 to 
2.45 K voltAmps, the use of three phase AC power is 
often a utility company requirement. Three phase AC 
power systems also aid in the design of fault tolerant 
computers. When one phase is lost due to a building 
line disturbance or a circuit breaker trip, the computer 
system may continue limited operations using the re- 
maining two phases. 

In three phase power systems, it is desirable that 
the phasor sum of the three AC voltages be zero or, 
in other words, the source loading be balanced. This 
condition is often a utility company requirement. In 
the past, computer engineers relied upon the archi- 
tecture or arrangement of the DC loads in the comput- 
er circuit to balance the load on the power source. The 
loads would be arranged such that the load on each 
phase of the power source would be equal. Thus to 
balance the load on the power source, it was neces- 
sary to balance the load itself. This requirement limits 
the combination and arrangement of computer mem- 
ory and logic circuits available to the computer engi- 
neer in the design of the overall computer system. 

Maintaining a balanced loading on the power 
source also reduces requirements on power distribu- 
tion equipment design. When loading on the AC pow- 
er source is unbalanced, a net, non-zero currentflows 
in the neutral wire. Power distribution components 
such as transformers and wires must be adequately 
sized to handle this current as well as the phase cur- 
rents. Typical three phase power systems generate 
current harmonics which impose current waveshape 
loadings that are neither sinusoidal nor substantially 
in phase with the voltage loading on the AC power 
source. As such, the power distribution system must 
be sized to accommodate these high neutral cur- 
rents, resulting in increased costs for building power 
system components and less efficient energy utiliza- 
tion. 

In addition to providing design flexibility and re- 
duced component costs, it is also desirable that a 
computer power supply system be tolerant of power 
system faults and permit on line servicing of the com- 
puter. Computers form an integral part of the infra- 
structure of the modern world. The loss of a computer 
for servicing severely hampers the operational effi- 
ciency of the many businesses, banks, airlines, fac- 
tories, etc. whiph utilize computers to conduct daily 
operations. As such it is desirable to produce a com- 
puter of modular construction such that a trouble- 
some component can be removed for servicing with- 
out the need to shut down operation of the entire com- 
puter. In a computer system containing a power sup- 
ply dependant upon the organisation of components 



to maintain load balance, removing a component or a 
portion of the power supply for servicing results in an 
unbalanced load. 

5 SUMMARY OF THE INVENTION 

The present invention discloses a balanced three 
phase AC power supply system which supplies power 
to variable, unbalanced DC loads. This system per- 

10 mits greater flexibility in the design of the computer. 
In addition, the present invention discloses a means 
by which the computer will continue to operate when 
a portion of the power source orthe power supply sys- 
tem is lost due to malfunction or servicing. Finally, the 

15 present invention discloses a means for balancing the 
load while reducing the rms current loading on the AC 
power source through the incorporation of high power 
factor correction circuits (HPFC). This feature curtails 
power distribution system hardware costs as well as 

20 computer system operation costs. 

According to the present invention, there is pro- 
vided a balanced power supply connected to a three 
phase AC power source for a computer system having 
variable DC loads comprising: 

25 (a) three AC to DC converters having an input 

port and an output port which generate a substan- 
tially equal DC output voltage at each output port; 

(b) means for electrically coupling the input port 
of each AC to DC converter to one phase of the 

ao three phase AC power source, a neutral wire and 

ground such that each phase of the three phase 
AC power circuit is coupled to only one of the 
three AC to DC converters; 

(c) means for electrically coupling each AC to DC 
35 converter circuit to a return and to each variable 

DC load. 

The invention further provides a balanced power 
supply connected to a three phase AC power source 
when redundantly powering a computer system hav- 
40 ing variable DC loads comprising: 

(a) three power modules having an input port and 
an output port which generate a substantially 
equal DC output voltage at each output port; 

(b) means for electrically coupling the input port 
45 of each power module to all three phases of the 

three phase AC power source, a neutral wire and 
ground; 

(c) means for electrically coupling the output port 
of each power module to the variable DC loads 

so such that each of the variable DC loads is elec- 

trically coupled to the output port of at least two 
power modules. 

The invention also provides a balanced power 
supply connected to a three phase AC power source 
55 for a computer system having varia ble DC loads com- 
prising: 

(a) three AC to DC converters having an input 
port and an output port which generate a substan- 
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tially equal DC output voltage at each output port; 

(b) means for electrically coupling the input of 
each AC to DC converter to one phase of the 
three phase AC power source, a neutral wire and 
ground such that each phase of the three phase 5 
AC power source is electrically coupled to only 

one of the three AC to DC converters; 

(c) a first and second DC to DC converter each 
having an input port electrically coupled to the 
output port of each AC to DC converter and an 1 o 
output port electrically coupled to the variable DC 
loads; 

(d) a third and fourth DC to DC converter, each 
having an input port and an output port; 

(e) means for electrically coupling the input port 15 
of the fourth DC to DC converter to the output port 

of the second DC to DC converter and to a sec- 
ondary source of DC potential; 

(f) means for electrically coupling the input port of 

the third DC to DC converter to the output port of 20 
the first DC to DC converter and to a secondary 
source of DC potential; and 

(g) means for electrically coupling the output port 
of the third and fourth DC to DC converters to the 
variable DC loads. 25 
In one embodiment of the invention, as described 

In the CPU cabinet power system, three AC to DC 
converters each convert one distinct phase of the 
three phase AC power supply to a DC voltage. These 
DC output voltages are substantially equal. The DC 30 
load circuits are connected to each of the three AC to 
DC converters. Thus, loading of the AC power source 
is balanced. This embodiment may be made fault tol- 
erant by powering redundant processors through two 
separate DC to DC converters each connected to all 35 
three AC to DC converters. When one phase of AC 
power is lost, one of the two DC to DC converters 
shuts down permitting the second DC to DC conver- 
ter to function normally and power one of the redun- 
dant set of processors. 40 

According to another aspect of the invention, as 
utilized in an input/output cabinet power system, all 
three phases of the AC source are input into each of 
three power modules which each contain three AC to 
DC converters for converting each phase of AC pow- 45 
er. The bulk DC voltages output by each power mod- 
ule when one phase is lost is therefore 2/3 the output 
when all three phases are available. The load placed 
on each power module during normal operation is 
only 2/3 of the module's rated capacity. Thus, when so 
one phase is lost, the system remains fully operable. 
In addition, each DC load is connected to two power 
modules. Thus, a power module may be removed for 
servicing without disrupting computer operations. 

According to yet another aspect of the invention, 55 
the invention utilizes high power factor correction cir- 
cuits (HPFC) to convert each phase of the AC power 
to a bulk DC voltage. The HPFC imposes a current 



loading waveshape on the AC power source which is 
sinusoidal and substantially in phase with the voltage 
output. This feature reduces the rms current demand 
on the power source and also reduces current har- 
monics. The total volt Amps required to operate the 
computer system is thereby reduced resulting in low- 
er power distribution system equipment costs and 
lower operating costs. 

Other features and advantages of the invention 
will appear from the following description in which the 
preferred embodiments have been set forth in detail 
in conjunction with the accompanied drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is afunctional block diagram of a CPU cab- 
inet power system; 

FIG. 2 is a graph of the current and voltage load- 
ing wave shapes imposed on the AC power 
source by the high power factor correction cir- 
cuits; 

FIG. 3 is afunctional block diagram of a DC to DC 
converter utilized in the CPU cabinet power sys- 
tem; 

FIG. 4 is a functional block diagram of an in- 
put/output cabinet power system; and 
FIG. 5 is a functional block diagram of the power 
module contained in the input/output cabinet 
power system. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

In the drawings like reference numerals indicate 
identical or corresponding parts throughout the sev- 
eral views. Fig. 1 is a functional block diagram of one 
embodiment of the invention; a CPU cabinet power 
system. In this embodiment, a power distribution unit 
1 0 is connected to a three phase AC power source 12 
a neutral wire 14 and ground 16. Power distribution 
unit 10 contains various circuit protection devices. 
These devices include circuits for overcurrent protec- 
tion, transient suppression, electromagnetic interfer- 
ence filters and circuit temperature protection con- 
trols. Power distribution unit 10 outputs the three 
phases of AC power, 12a-c, to high power factor cor- 
rection circuitry (HPFC), 18a-c, such that each phase 
of AC power is input to one HPFC. The input of each 
HPFC is also connected to neutral wire 1 4 and ground 
16. 

In this embodiment, the output of power distribu- 
tion unit 10 is also connected to system blowers 20. 
System blowers 20 circulate air to cool computer sys- 
tem logic circuits. Power distribution unit 10 also con- 
tains overcurrent protection circuits for system blow- 
ers 20. 

Each HPFC 18 converts the input of AC power to 
a DC bulk voltage. The DC bulk voltages are carried 
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on 22a-c and are substantially equal. The HPFC im- 
pose a current loading waveshape 23 which is sinu- 
soidal and substantially in phase with the voltage out- 
put 24 by AC power source 12. See Figure 2. Rms cur- 
rent loading is thereby greatly reduced, in particular s 
peak currents resulting in harmonics. The reduction 
in rms current loading also means building power dis- 
tribution components, such as switches and transfor- 
mers, may be reduced in size. Overall power system 
costs are thereby greatly reduced. The output of 10 
HPFC 18 is also connected to return line 25. HPFC 
1 8 contains various circuit protection devices such as 
current limiting and inrush limiting circuits. The output 
of each HPFC 18a-c are connected to two DC to DC 
converters 26a and 26b. is 

DC to DC converters 26a and 26b convert the DC 
bulk voltages to the various load voltages required to 
operate computer logic circuits and system resources 
which comprise variable DC loads 34. DC to DC con- 
verters 26a-b contain input isolation protection and 20 
current limit circuits 28 as seen in Fig. 3. The DC bulk 
voltages received from HPFC circuits 18a-c are step- 
ped down to the various required load voltages by DC 
to DC converters 29. 

The DC bulk voltages output by converters 26a 25 
and 26b are also input to a second set of DC to DC 
converters 32a-b. Converters 32a-b supply DC vol- 
tage to the system memory cards 35. A battery 36, 
connected to converters 32a-b, supplies an alternate 
source of DC potential sufficient to retain system 30 
memory in the event the three phases of AC power 
are lost 

The structure of the power system as depicted in 
Fig. 1 is fault tolerant The DC loads 34 connected to 
DC to DC converter 26a are computer logic circuits re- 35 
dundant of DC loads 34 connected to DC to DC con- 
verter 26b. Thus, the absence of either DC to DC con- 
verter 26a or 26a due to servicing or malfunction per- 
mits continued but limited operation of the computer 
system via the remaining processors powered 40 
through the still functioning converter. 

The loss of a phase of AC power may occur due 
to circuit breaker trips, building power distribution 
system faults, or removal of an HPFC due to malfunc- 
tion or servicing. Two HPFC 18 are required to oper- 45 
ate any one DC to DC converter 26. When an HPFC 
1 8 is removed for servicing, or an input phase is lost, 
one DC to DC converter 26 is taken of f line. As descri- 
bed above, continued but limited computer operation 
continues via the remaining processors powered so 
through the still functioning converters. 

In the event all three phases of AC power are lost, 
battery 36 connected to DC to DC converter 32, as 
shown in Fig. 1, supplies an alternate source of DC 
potential to computer memory cards 35. Thus, infor- ss 
mation stored in the CPU is retained in the event of a 
power outage. The battery of the embodiment of Fig. 
1 can supply DC potential for a period of two hours. 



Fig. 4 shows a functional block diagram of an in- 
put/output cabinet power system. In this embodiment, 
the power distribution unit 10 again receives input 
from three phase AC power source 12, neutral wire 
14, and ground 16. The three phases of the AC power 
source 12 are input to system blowers 20 and three 
power supplies 40a-c. The input of power supplies 
40a-c are also connected to neutral wire 14 and 
ground 16. Each power supply 40 contains HPFC 18 
which convert each phase of the AC power source re- 
ceived into a DC voltage. The output port of each pow- 
er supply 40 is thus connected to a DC bulk voltage 
line 42a-c and a return wire 44. The DC bulk voltages 
carried by42a-c are equal. Afunctional block diagram 
of power module 40 is depicted in Fig. 5. 

The output lines 42 and 44 are routed through a 
series of system distribution bus bars 46. Bus bars 46 
permit modular interconnection between the various 
power supply components and the computer logic cir- 
cuits. The computer logic and memory circuits 50 
which comprise the DC load circuits are connected to 
the output of two of power modules 40 through sys- 
tem bus bar 46. 

This embodiment of the invention is also tolerant 
of power system faults. Each phase of AC power 
source 12 is input to one of the HPFC AC to DC con- 
verters 18 contained within power modules 40 as 
shown in Fig. 5. Thus, when one phase of AC power 
source 12 is inoperative, the output of the power mod- 
ule is still 2/3 of the output when all three phases of 
AC power source 12 are operative. Because the load 
placed on power module 40 during normal operations 
is only 2/3 of its rated capacity, sufficient power is 
thus still distributed to the load circuits in this failure 
mode. 

Furthermore, the organization of the input/output 
cabinet power system permits servicing of power 
modules 40 without hindering computer function. Be- 
cause the DC loads are connected to two power mod- 
ules, a power module can be inoperative due to mal- 
function, or removed for servicing, without affecting 
operation of the computer and still maintaining a bal- 
anced load on the AC power source 12. 

The preferred embodiments have thus been de- 
scribed. Substitution and modifications, within the 
scope of the invention, will now be apparent to skilled 
practitioners in the art. For example, the CPU cabinet 
power system could be designed to contain HPFC 18 
of sufficient capacity such that only two HPFC are re- 
quired to power both DC to DC converters 26a and b. 
Thus, if one HPFC failed or an input phase was lost, 
all processing circuits 34 would continue to function. 
Also, battery 36 may be of sufficient capacity to sup- 
ply DC potential to computer memory circuits for per- 
iods of greater than two hours in the event of a power 
outage. The embodiments of the invention should 
therefore be construed in light of the claims and not 
the description contained herein. 
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Claims 

1. A balanced power supply connected to a three 
phase AC power source (12) for a computer sys- 
tem having variable DC loads (35) comprising: s 

(a) three AC to DC converters (18a,18b,18c) 
having an input port and an output port which 
generate a substantially equal DC output vol- 
tage at each output port; 

(b) means (1 0) for electrically coupling the in- 10 
put port of each AC to DC converter to one 
phase of the three phase AC power source 
(12), a neutral wire (14) and ground (16) such 

that each phase of the three phase AC power 
circuit is coupled to only one of the three AC is 
to DC converters (18a,18b,18c); 

(c) means for electrically coupling each AC to 
DC converter circuit to a return and to each 
variable DC load (34). 

20 

2. The balanced power supply of claim 1 in which 
the three AC to DC converters (18a, 1 8b f 1 8c) fur- 
ther comprise high power factor correction cir- 
cuits. 

25 

3. The balanced power supply of claim 1 or 2 in 
which the means for electrically coupling the va- 
riable DC loads to the output port of the AC to DC 
converters (18a,18b f 18c) includes at least one 

DC to DC converter (26 or 32) disposed between 30 
the output port of the AC to DC converters 
(18a,18b,18c) and the variable DC loads (35). 

4. A balanced power supply connected to a three 
phase AC power source (12) when redundantly 35 
powering a computer system having variable DC 
loads (50) comprising: 

(a) three power modules (40a,40b,40c) hav- 
ing an input port and an output port which gen- 
erate a substantially equal DC output voltage 40 
at each output port; 

(b) means for electrically coupling the input 
port of each power module (40a,40b,40c) to 
all three phases of the three phase AC power 
source, a neutral wire (14) and ground (16); 45 

(c) means (42) for electrically coupling the 
output port of each power module to the vari- 
able DC loads (50) such that each of the vari- 
able DC loads is electrically coupled to the 
output port of at least two power modules (40). so 

5. The balanced power supply of claim 4 in which 
each of said power modules (40) comprises: 

(a) three AC to DC converters (18a,18b,18c) 
having an input port and an output port; ss 

(b) means (12a,12b,12c) for electrically cou- 
pling the input port of each AC to DC converter 
to one phase of the three phase AC power 



source such that each phase of the three 
phase AC power source is electrically coupled 
to only one of the three AC to DC converters; 
and 

(c) means (42,44) for electrically coupling the 
output port of each AC to DC converter to the 
output port of the power module. 

6. The balanced power supply of claim 5 in which 
each of said AC to DC converters (18a, 18b, 18c) 
comprises high power factor correction circuits. 

7. A balanced power supply connected to a three 
phase AC power source (12) for a computer sys- 
tem having variable DC loads (35) comprising: 

(a) three AC to DC converters (18a,18b,18c) 
having an input port and an output port which 
generate a substantially equal DC output vol- 
tage at each output port; 

(b) means (10) for electrically coupling the in- 
put of each AC to DC converter to one phase 
of the three phase AC power source, a neutral 
wire (14) and ground (16) such that each 
phase of the three phase AC power source 
(12) is electrically coupled to only one of the 
three AC to DC converters (18a,18b,18c); 

(c) a first and second DC to DC converter 
(26a,26b), each having an input port electri- 
cally coupled to the output port of each AC to 
DC converter and an output port electrically 
coupled to the variable DC loads (34); 

(d) a third and fourth DC to DC converter 
(32a t 32b), each having an input port and an 
output port; 

(e) means (34) for electrically coupling the in- 
put port of the fourth DC to DC converter (32b) 
to the output port of the second DC to DC con- 
verter (26b) and to a secondary source of DC 
potential (36); 

(f) means (34) for electrically coupling the in- 
put port of the third DC to DC converter (32a) 
to the output port of the first DC to DC conver- 
ter (26a) and to a secondary source of DC po- 
tential (36); and 

(g) means for electrically coupling the output 
port of the third and fourth DC to DC conver- 
ters (32a,32b) to the variable DC loads (35). 

8. The balanced power supply of claim 7 in which 
the three AC to DC converters (18a, 18b, 1 8c) fur- 
ther comprise high power factor correction cir- 
cuits. 

9. The balanced power supply of claim 7 or 8 in 
which the means for supplying a secondary 
source of DC potential (26) comprises a battery. 

10. The balanced power supply system of claims 1, 
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des Eingangsports jedes Leistungsmoduls 
(40a, 40b, 40c) mit alien drei Phasen der drei- 
phaslgen AC-Stromquelle, einem Neutrallei- 
ter (14) und Masse (16), 
5 c) Einrlchtungen (42) zum elektrischen Kop- 

peln des Ausgangsports jedes Leistungsmo- 
duls mit den variablen DC-Verbrauchern (50), 
so dad jeder der variablen DC-Verbraucher 
elektrisch mit dem Ausgangsport von wenig- 
10 stens zwei Leistungsmodulen (40) verbunden 

ist. 

5. Symmetrische Stromversorgung nach Anspruch 
4, 

is dadurch gekennzeichnet, 

daR jedes der Leitungsmodule (40) enthalt: 
a) drei AC/DC-Umwandler(18a, 18b, 18c),mit 
einem Eingangsport und einem 
Ausgangsport, 
20 b) Einrichtungen (12a, 12b, 12c) zum elektri- 

schen Koppeln des Eingangsports jedes 
AC/DC-Umwandlers mit einer Phase der drei- 
phasigen AC-Stromquelle, so dali jede Phase 
der dreiphasigen AC-Stromquelle mit nur ei- 
25 nem der drei AC/DC-Umwandler elektrisch 

gekoppelt ist, und 

c) Einrichtungen (42, 44) zum elektrischen 
Koppeln des Ausgangsports jedes AC/DC- 
Umwandlers mit dem Ausgangsport des Lei- 
30 stungsmoduls. 

6. Symmetrische Stromversorgung nach Anspruch 
5, 

dadurch gekennzeichnet, 
35 dad jeder der drei AC/DC-Umwandler (18a, 18b, 

1 8c) Hochleistungs-Faktor-Korrekturschaltungen 
enthalt. 

7. Symmetrische Stromversorgung, die mit einer 
40 dreiphasigen AC-Stromquelle (12) fur ein Com- 

putersystem mit variablen DC-Verbrauchern (35) 
verbunden ist, enthaltend: 

a) drei mit einem Eingangsport und einem 
Ausgangsport versehene AC/DC-Umwandler 
45 (18a, 18b, 18c), die an jedem Ausgangsport 



4 or 7 characterised in that said AC to DC conver- 
ters are high power factor correction circuits. 



Patentanspruche 

1. Symmetrische Stromversorgung, die mit einer 
dreiphasigen AC-Stromquelle (12) fur ein Com- 
putersystem mit variablen DC-Verbrauchern (35) 
verbunden ist, enthaltend: 

a) drei mit einem Eingangsport und einem 
Ausgangsport versehene AC/DC-Umwandler 
(18a, 18b, 18c), die an jedem Ausgangsport 
eine im wesentlichen gleiche DC-Ausgangs- 
spannung erzeugen, 

b) Einrichtungen (10) zum elektrischen Kop- 
peln des Eingangsports jedes AC/DC-Um- 
wandlers mit einer Phase der dreiphasigen 
AC-Stromquelle (12), einem Neutralleiter (14) 
und Masse (16), so da& jede Phase der drei- 
phasigen AC-Stromschaltung mit nur einem 
der drei AC/DC-Umwandler (18a, 18b, 18c) 
gekoppelt ist, 

c) Einrichtungen zum elektrischen Koppeln 
jeder AC/DC-Umwandlungsschaltung mit ei- 
ner Ruckfuhrung und mit jedem variablen DC- 
Verbraucher (34). 

2. Symmetrische Stromversorgung nach Anspruch 
1. 

dadurch gekennzeichnet, 
daft die drei AC/DC-Umwandler (18a, 18b, 18c)fer- 
ner Hochleistungs-Faktor-Korrekturschaltungen 
enthalten. 

3. Symmetrische Stromversorgung nach Anspruch 
1 oder 2, 

dadurch gekennzeichnet, 
dad die Einrichtungen zum elektrischen Koppeln 
der variablen DC-Verbraucher mit dem 
Ausgangsport der AC/DC-Umwandler (18a, 18b, 
18c) wenigstens einen zwischen dem 
Ausgangsport der AC/DC-Umwandier (18a, 18b, 
18c) und den variablen DC-Verbrauchern (35) 
angeordneten DC/DOUmwandler (26 oder 32) 
enthalten. 

4. Symmetrische Stromversorgung, die bei einer 
redundanten Stromversorgung eines Computer- 
systems mit variablen DC-Verbrauchern (50) mit so 
einer dreiphasigen AC-Stromquelle (12) verbun- 
den ist, enthaltend: 

a) drei mit einem Eingangsport und einem 
Ausgangsport versehene Leistungsmodule 
(40a, 40b, 40c), die an jedem Ausgangsport 55 
eine Im wesentlichen gleiche DC-Ausgangs- 
spannung erzeugen, 

b) Einrichtungen zum elektrischen Koppeln 



eine im wesentlichen gleiche DC-Ausgangs- 
spannung erzeugen, 

b) Einrichtungen (10) zum elektrischen Kop- 
peln des Eingangs jedes AC/DC-Umwandlers 
mit einer Phase der dreiphasigen AC-Strom- 
quelle (12), einem Neutralleiter (14) und Mas- 
se (16), so daB jede Phase der dreiphasigen 
AC-Stromquelle (12) mit nur einem der drei 
AC/DC-Umwandler (18a,18b,18c) elektrisch 
gekoppelt ist, 

c) einen ersten und zweiten DC/DC- Umwand- 
ler (26a, 26b), von denen jeder einen elek- 
trisch mit dem Ausgangsport jedes AC/DC- 
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Umwandlers gekoppelten Eingangsport und 
einen elektrisch mit den variablen DC-Ver- 
brauchern (34) gekoppelten Ausgangsport 
hat, 

d) einen dritten und vierten DC/DC-Umwand- 5 
ler (32a, 32b), von denen jeder einen Ein- 
gangsport und einen Ausgangsport hat, 

e) Einrichtungen (34) zum elektrischen Kop- 
peln des Eingangsports des vierten DC/DC- 
Umwandlers (32b) mit dem Ausgangsport des w 
zweiten DC/DC-Umwandlers (26) und einer 
DC-Potential-Sekundarquelle (36), 

0 Einrichtungen (34) zum eiektrischen Kop- 
peln des Eingangsports des dritten DC/DC- 
Umwandlers (32a) mit dem Ausgangsport des 15 
ersten DC/DC-Umwandlers (26a) und einer 
DC-Potential-Sekundarquelle (36), und 
g) Einrichtungen zum elektrischen Koppeln 
des Ausgangsports der dritten und vierten 
DC/DC-Umwandler (32a, 32b) mit den variab- 20 
len DC-Verbrauchern (35). 

8. Symmetrische Stromversorgung nach Anspruch 
7, 

dadurch gekennzeichnet, 25 
daadiedreiAC/DC-Umwandler(18a, 18b, 18c)fer- 
ner Hochleistungs-Faktor-Korrekturschaltungen 
enthalten. 

9. Symmetrische Stromversorgung nach Anspruch 30 
7 Oder 8, 

dadurch gekennzeichnet, 
da& die Einrichtungen zum Zufuhren einer DC- 
Potential-Sekundarquelle (26) eine Batterie ent- 
halten. 35 

10. Symmetrisches Stromversorgungssystem nach 
den Anspruchen 1,4 oder 7, 

dadurch gekennzeichnet, 
da& die AC/DC-Umwandler Hochleistungs- 40 
Faktor-Korrekturschaltungen sind. 

RevendKcations 

45 

1. Alimentation en Energie EquilibrEe reliEe k une 
source d'alimentation en courant alternatif tri- 
phasE (12) et destinee k un systeme d'ordinateur 
k charges variables en courant continu (35) 
comprenant: so 

(a) trois convertisseurs de courant alternatif 
en courant continu (18a, 18b, 18c) ayant un 
port d'entrEe et un port de sortie qui engen- 
drent k chaque port de sortie une tension de 
sortie sensiblement Egale en courant continu; 55 

(b) un moyen (10) de couplage Electrique du 
port d'entrEe de chaque convertisseur de 
courant alternatif en courant continu k une 



phase de la source d'alimentation (1 2) en cou- 
rant alternatif triphasE, k un fil neutre (14) et 
k une masse (16) d'une maniere telle que cha- 
que phase du circuit d'alimentation en courant 
alternatif triphasE est couplEe k un seul des 
trois convertisseurs de courant alternatif en 
courant continu (18a, 18b, 18c); 
(c) un moyen de couplage electrique de cha- 
que circuit de convertisseur de courant alter- 
natif en courant continu k un retour et k cha- 
que charge variable (34) en courant continu. 

2. Alimentation en Energie equilibree selon la re- 
vendication 1, dans laquelle les trois convertis- 
seurs de courant alternatif en courant continu 
(18a, 18b, 18c) comprennent en outre des cir- 
cuits de correction k facteur de puissance 6lev£. 

3. Alimentation en energie Equilibree selon la re- 
vendication 1 ou 2, dans lequel le moyen de cou- 
plage Electrique des charges variables en cou- 
rant continu au port de sortie des convertisseurs 
de courant alternatif en courant continu (18a, 
18b, 18c) inclut au moins un convertisseur de 
courant continu en courant continu (26 ou 32) dis- 
pose entre le port de sortie des convertisseurs de 
courant alternatif en courant continu (18a, 18b, 
18c) et les charges variables (35) en courant 
continu. 

4. Alimentation en Energie equilibree reliee k une 
source d'alimentation en courant alternatif tri- 
phasE (12) lorsqu'elle alimente de fagon redon- 
dante un systEme d'ordinateur k charges varia- 
bles (50) en courant continu comprenant: 

(a) trois modules d'alimentation (40a, 40b, 
40c) ayant un portd'entrEe etun port de sortie 
qui engendrent k chaque port de sortie une 
tension de sortie sensiblement Egale en cou- 
rant continu; 

(b) un moyen de couplage Electrique du port 
d'entrEe de chaque module d'alimentation 
(40a, 40b, 40c) k la totalitE des trois phases 
de la source d'alimentation en courant alter- 
natif triphasE, k un fil neutre (14) et k la mas- 
se (16); 

(c) un moyen (42) de couplage Electrique du 
port de sortie de chaque module d'alimenta- 
tion aux charges variables (50) en courant 
continu d'une maniEre telle que chacune des 
charges variables en courant continu est cou- 
plEe Electriquement au port de sortie d'au 
moins deux modules d'alimentation (40). 

5. Alimentation en Energie Equilibree selon la re- 
vendication 4, dans laquelle chacun desdits mo- 
dules d'alimentation (40) comprend: 

(a) trois convertisseurs de courant alternatif 
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en courant continu (18a, 18b ? 18c) compre- 
nant un port d'entree et un port de sortie; 
(b) des moyens (12a, 12b, 12c) de couplage 
Eiectrique du port d'entree de chaque conver- 
tisseur de courant alternatif en courant conti- s 
nu d une phase de la source d'alimentation en 
courant alternatif triphasg d'une manure telle 
que chaque phase de la source d'alimentation 
en courant alternatif triphase est couplee 
Electriquement & un seul des trois convertis- 10 
seurs de courant alternatif en courant conti- 
nu; et 

c) un moyen (42, 44) de couplage Eiectrique 
du port de sortie de chaque convertisseur de 
courant alternatif en courant continu au port 15 
de sortie du module d'alimentation. 

6. Alimentation en Energie EquilibrEe selon la re- 
vendication 5, dans laqueile chacun desdits 
convertisseurs de courant alternatif en courant 20 
continu (18a, 1 8b, 18c) comprend des circuits de 
correction d facteur de puissance el ev E. 

7. Alimentation en Energie EquilibrEe reliee k une 
source d'alimentation (12) en courant alternatif is 
triphasE et destinEe & un systEme d'ordinateur a 
charges variables (35) en courant continu 
comprenant: 

(a) trois convertisseurs de courant alternatif 

en courant continu (18a, 18b, 18c) ayant un 30 
port d'entrEe et un port de sortie qui engen- 
drent d chaque port de sortie une tension de 
sortie sensiblement Egaie en courant continu; 

(b) un moyen (10) de couplage Eiectrique de 
I'entrEe de chaque convertisseur de courant 35 
alternatif en courant continu & une phase de 

fa source d'alimentation en courant alternatif 
triphasE, & un f il neutre (14) et & une masse 
(16) d'une manure telle que chaque phase de 
ia source d'alimentation (1 2) en courant alter- 40 
natif triphasE est couplEe Electriquement & un 
seul des trois convertisseurs de courant alter- 
natif en courant continu (18a, 18b, 18c); 

(c) un premier et deuxiEme convertisseurs de 
courant continu en courant continu (26a, 26b), 45 
chacun d'eux ayant un port d'entree Electri- 
quement couple au port de sortie de chaque 
convertisseur de courant alternatif en courant 
continu et un port de sortie couplE eiectrique- 
ment aux charges variables (35) en courant 50 
continu; 

d) un troisiEme et un quatrieme convertis- 
seurs de courant continu en courant continu 
(32a, 32b), ayant chacun un port d'entree et 

un port de sortie; 55 

e) un moyen de couplage eiectrique (34) du 
port d'entree du quatrieme convertisseur de 
courant continu en courant continu (32b) au 



port de sortie du deuxiEme convertisseur de 
courant continu en courant continu (26b) et a 
une source secondare de potentiei en cou- 
rant continu (36); 

(f) un moyen de couplage eiectrique (34) du 
port d'entree du troisiEme convertisseur de 
courant continu en courant continu (32a) au 
port de sortie du premier convertisseur de 
courant continu en courant continu (26a) et d 
une source secondaire de potentiei en cou- 
rant continu (36); et 

(g) un moyen de couplage Eiectrique du port 
de sortie du troisiEme et du quatrieme conver- 
tisseurs de courant continu en courant conti- 
nu (32a, 32b) aux charges variables (35) en 
courant continu. 

8. Alimentation en Energie EquilibrEe selon la re- 
vendication 7, dans laquelie les trois convertis- 
seurs de courant alternatif en courant continu 
(18a, 18b, 18c) comprennent en outre des cir- 
cuits de correction & facteur de puissance Eleve. 

9. Alimentation en Energie EquilibrEe selon la re- 
vendication 7 ou 8, dans laquelie le moyen pour 
fournir une source secondaire de potentiei en 
courant continu (26) comprend une batterie. 

10. SystEme d'alimentation en Energie EquilibrEe se- 
lon I'une des revendications 1, 4 ou 7 caracterise 
en ce que lesdits convertisseurs de courant alter- 
natif en courant continu sont des circuits de 
correction & facteur de puissance ElevE. 



8 



EP 0 502 096 B1 




EP 0 502 096 B1 



v,i 




INPUTS 
325V #l 



^28 

INPUT ISOLATION 
PROTECTION AND CURRENT LIMITING 



325V #2 



325V #3 



325V RTN 



•28 



28 



325V 



DC/OC CONVERTERS 



35VATI2A 
CONVERTER 



± OUTPUTS 



RTN 



•4.5V AT235A 
CONVERTER 



RTN 



■2V AT 70A 
CONVERTER 



RTN 



♦5V AT 65A 
CONVERTER 



RTN 



8.35V AT 75A 
CONVERTER 



RTN 



FIG.-3. 

10 



EP 0 502 096 B1 




11 




12 



